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A packaging method for mineral wool products, an apparatus therefor, 
and a mineral wool package 

The present invention relates to a novel method for providing and maintaining 
5 a dimensional reduction of a mineral wool product by making a package as 
defined in claim 1 . The invention also relates to a novel apparatus for packing 
a mineral wool product wherein a dimensional reduction is obtained and 
maintained, as claimed in claim 12. Additionally, the invention relates to a 
novel dimensionally reduced mineral wool product as defined in claim 21. 

10 

When packing mineral wool products the overall dimension of the product is 
normally reduced to facilitate transport to the end user and also reduce the 
space required for storing the product. 

15 In particular, when packing mineral wool slabs used in the building industry 
for insulating purposes stacks of slabs are formed, and the height of the 
stacks is reduced such that the stacks delivered to the end users will exhibit 
a reduction of the original height of 15% - 50%, in the case of stone wool the 
reduction being typically in the order of 15%-30%. 

20 

Normally this dimensional reduction is done by mechanically compressing 
the stack within the elastic limit, and a foil is wrapped around the stack in an 
effort to maintain the reduced height. Due to the natural tendency of the min- 
eral wool boards to reassume their original dimension, the compressed stack 

25 seeks to expand after the mechanical compression. The foil wrapped around 
the compressed stack will yield by some degree such that an original height 
reduction of eg. 50% at the compression stage often shows itself as a height 
reduction of no more than about 18% in the stacks that are actually delivered 
to the end user, the foil stretching and the geometrical shape of the packag- 

30 ing changing. Obviously, this expansion is undesirable for transport reasons. 
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One way of obtaining a greater final height reduction could be by compress- 
ing the stack even further at the compression stage and wrapping the com- 
pressed stack even tighter. However, beyond a certain level of compression 
the qualities of the final product are reduced. 

5 

Applicant has tested alternative methods, such as an evacuation process 
wherein a foil is first wrapped around a stack of mineral wool boards and 
hermetically sealed following which this package is evacuated. However, the 
density variations in mineral wool products unavoidably manifest themselves 
1 0 as distinctive variations in the surface contour of the evacuated mineral wool 
product. Hence, the evacuated package appears with a highly irregular sur- 
face reflecting the relief of the surface of the uppermost board in the pack- 
age, and this may lead to the end-users having doubts as to the quality of the 
product. 

15 

Applicant has now discovered that a dimensional reduction may be obtained 
in accordance with the invention by subjecting the mineral wool product to a 
mechanical compression and evacuating the mineral wool product air-tightly 
- enclosed by an air-tight foil. The evacuation process reduces the pressure of 

20 the air within the porous mineral wool product, preferably to a level where the 
difference between that pressure and the atmospheric pressure substantially 
balances the external pressure that must be applied mechanically to provide 
the required dimensional reduction. The mineral wool product should pref- 
erably be enclosed by the foil in a fully hermetical manner to reach the best 

25 result. 

The package formed by the invention has a highly regular surface brought 
about by the mechanical compression homogenizing the mineral wool prod- 
uct whereby the surface of the final product will lack the surface irregularities 
30 that would otherwise result from a pure evacuation process as described 
above. 
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According to a preferred embodiment, the dimensional reduction is essen- 
tially maintained by evacuating the mineral wool product enclosed by the foil 
to an extend where the difference between atmospheric pressure and the 
5 internal pressure within the package comprising the mineral wool product 
enclosed by the foil corresponds essentially to that applied by the mechanical 
compression means. 

According to further embodiments the foil may be wrapped around the min- 
10 eral wool product before, during or after the mechanical compression. 
Evacuation may be by connecting the evacuation means to an opening 
formed in the foil after the foil wrapped around the mineral wool product has 
been hermetically sealed. The pressure may be monitored and the evacua- 
tion stopped when the sub-atmospheric pressure within the package has 
15 reached a desired level. 

According to yet another embodiment of the invention, the foil may be 
wrapped closely and tightly around the mineral wool and the foil is then 
sealed without actively applying a vacuum. After release of the mechanical 
20 compression the package will expand slightly and a vacuum is generated 
inside the package securing that no further expansion of the package will 
occur. 

In addition, by the mineral wool product having substantially parallel opposed 
25 surfaces and by the mechanical compression means applying a uniform 
pressure there against, such as by the compression means including a flat 
surface press, an increased degree of homogenization of the mineral wool 
product is obtained. 

30 Preferably, the mechanical compression of especially stone wool is less than 
70%, preferably less than 60%, of the original dimension of the mineral wool 
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product. The compression is thereby held within the limit of what is conven- 
tionally considered to be the elastic limit of especially stone wool products. 
For glass wool products the mechanical compression may be selected to be 
less than 95%, preferably less than 85%. 

5 

For practicing the invention use may be made of an apparatus as defined in 
claim 12 that comprises mechanical compression means and a foil wrapping 
means arranged upstream or downstream thereof, and an evacuation 
means. Preferably, the evacuation means is separate from the compression 

1 0 means, the dimensional reduction of the mineral wool product being tempo- 
rarily maintained during the transfer thereof to the evacuation means, such 
as by opposed surfaces defining a gap within which the product in conveyed 
to the evacuation means. The evacuation means may include any conven- 
tional equipment, such as air pumps and sealing devices required to evacu- 

1 5 ate the mineral wool product, such as through an opening formed for that 
purpose in the foil wrapped around the mineral wool product. 

The invention will now be described in further detail with reference to the 
drawing where 

20 

Fig. 1 shows the dimensional changes of a stack of mineral wool boards in a 
compression and foil wrapping process, 

Figs. 2a-e show the packing method and apparatus according to a first em- 
25 bodiment of the invention, 

Figs. 3a-e show the packing method and apparatus according to a second 
embodiment of the invention, and 
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Figs. 4 show the packing method and apparatus according to a third em- 
bodiment of the invention. 
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Fig. 1 shows a stack 1 of height T of six mineral wool boards or batts/slabs 
having parallel surfaces, such as boards made of individual glass fibers or 
rock wool fibers bonded by a bonding agent, to be compressed within the 
5 elastic limit of the material to yield a stack 3 of reduced height t. Convention- 
ally, the compression is brought about using a compression means in the 
form of a movable press 30 which provides an even vertical pressure against 
the upper surface of the stack, and a foil 25 is then wrapped around the 
compressed stack 3. 

10 

Due to the natural tendency of the elastic mineral wool boards to reassume 
the original dimension, the stack 3 expands again after leaving the press 30 
to assume the height of stack 5 shown schematically in fig. 1, this expansion 
being determined by the stretchability of the foil 25 and the change in geo- 

15 metrical shape of the package as it assumes a more rounded shape. Fur- 
thermore, if the foil has not been wrapped sufficiently tight around the mineral 
wool, the extra, loose foil may also allow for some expansion. As an exam- 
ple, when compressing a 600 mm stack 1 of six 100 mm x 600 mm x 920 mm 
boards to a height t of 300 mm, i.e. to a height of 50% of the original height T, 

20 release of the press 30 causes the wrapped stack to expand to a height of 
typically about 492 mm, i.e. a dimensional reduction of about 18%-22% is 
achieved, the foil stretching accordingly. 

The expansion of the stack is disadvantageous for several reasons, one be- 
25 ing that the handling of the stack 5 is more cumbersome as compared to a 
stack 3 of a smaller height t. Secondly, the transport to the end users of the 
mineral boards involves higher costs since fewer mineral wool boards can be 
carried in a truck as compared to stacks where no expansion has taken 
place. 
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To obtain a finished stack 5 of a desired reduced dimension, such as a 50 % 
height reduction as compared to the original height, one might either use a 
different quality less stretchable foil or choose to compress the stack 1 even 
further by press 30 so as to obtain a smaller height of the stack 3 which is 
subsequently wrapped by the foil. However, using foils of the stated nature 
would incur higher production costs, and a higher compression of the mineral 
wool boards by press 30 may lead to a significant reduction of the qualities of 
the boards, in particular the mechanical qualities. Hence, the final expansion 
of the stack has so far been accepted as representing a compromise be- 
tween costs and quality of the product. 

Fig. 2a-e shows an embodiment of an apparatus A suitable for practicing the 
method of the invention. The apparatus includes a plurality of conveyor belts 
8, 9, 12", 14 defining a conveyor path along which a stack 1 of mineral wool 
boards is conveyed for providing a dimensional reduction. Fig. 2a shows an 
uncompressed stack 1 of mineral wool boards having dimensions such as 
mentioned with respect to fig. 1 and supported by conveyor belt 8. 

Next to the stack 1 is a wrapping device W including a supply roll 1 5 of a web 
of a foil 25 and receiving means 20 for receiving an end of the web. The foil 
25 extends across the path of the stack 1 and may have a width out of the 
plane of the drawing in excess of the sum of twice the length and twice the 
width of the stack 1 . As the stack 1 moves to the right in fig 2a against the foil 
25, the foil 25 is unwound from supply roll 15 and wrapped around the stack 
1 to enclose the stack 1 by guiding means (not shown). Alternatively, a fur- 
ther wrapping device may be provided which provides for the vertical sides of 
the stack 1 to be covered by a separate foil in which case the wrapping de- 
vice W shown in fig. 2a needs only operate with a web having a width out of 
the plane of the drawing corresponding essentially to the dimension of the 
stack 1 out of the plane of the drawing. 
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Fig. 2a also shows two movable sealing bars 17, 18 movable to the position 
shown in fig. 2b and adapted for cutting off foil 25 from the supply roll 15 and 
for sealing together the free edges of the cut-off length of foil 25 enclosing 
the stack 1 . The sealing means 1 7, 18 also ensures the integrity of the web 
5 extending between supply roll 15 and receiving means 20 by additionally 

forming seam 26' shown in fig. 2d. Additional sealing means may be provided 
as required, such that the stack 1 in accordance with the invention becomes 
hermetically sealed within the foil 25. 

10 Fig. 2b shows a compressing means 30 in the form of a vertically movable 
press having a plane surface 30* extending parallel with the upper surface 1 ' 
of wrapped stack 1 , and fig. 2c shows the press 30 in a vertically displaced 
position wherein the press 30 has compressed the stack 1 into compressed 
stack 3 having a reduced height of 50 % of the original height. Fig. 2c shows 

15 seams 26 and 26' formed by the sealing means 17, 18, the foil 25 hanging at 
this point of time around the stack 3 with some slack. It will be understood 
that the press moves to compress the stack 1 in the vertical direction, this 
being an exemplary direction as referred to in the claims herein. 

20 The surface 30' of press 30 and the upper surface of opposed conveyor 9 
should preferably be non-yielding such that the upper and lower surfaces of 
the stack 3 are essentially plane and regular after this compression. During 
this compressing process internal bonds between the individual mineral fi- 
bers may be locally broken, such as in areas of higher fiber density, whereby 

25 the surface of the stack 3 has an even regular appearance. 

In order to move the non-evacuated package from the press 30 to the 
evacuation station E the package is pushed or otherwise conveyed by me- 
chanical means, the top surface of the package sliding across the surface 30' 
30 of the press; a horizontally moving piston device may be used for this pur- 
pose. 
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Fig. 2d shows the stack 3 now having been moved by the conveyor 9 into the 
gap between two opposed vertically fixed flat belt conveyors 12\ 12" forming 
part of an evacuation station E, this gap having a width corresponding to the 
5 height of the compressed stack 3 with the foil 25. Evacuation means 40 are 
arranged at the gap and are adapted to be connectable such as by suitable 
tubing to the inside of the foil 25 wrapped around the stack 3, such as by a 
hole formed in the foil 25 for this purpose. Obviously the process may also be 
carried out until the aforementioned sensing means has detected a prede- 
10 termined pressure. 

It will be understood that in the position shown in fig. 2d the stack 3 exerts a 
pressure against the flat belt conveyors 12\ 12" of the evacuation station E 
corresponding essentially to the pressure applied by press 30 during the 
15 compression stage shown in fig. 2c. Sensing means (not shown) may be 
provided for monitoring the force on the conveyor belts 12\ 12" exerted by 
the stack 3 seeking to reassume its original height. 

Evacuation means 40 is then activated so as to remove air from the inside of 
20 foil 25, the pressure within the foil 25 optionally being monitored. When the 
pressure applied by the stack 3 against the conveyor 12' reaches a desired 
value, preferably a zero value, corresponding to a certain pressure within the 
foil 25 wrapped around the stack 3, evacuation means 40 is disconnected, 
and the foil 25 is sealed where the evacuation means tubing was connected. 
25 The finished stack 5 is then moved on to conveyor 14 and onwards to a fin- 
ished product storage area. 

Figs. 3a-e shows an alternative apparatus similar to the one shown in figs. 
2a-e but where the compression means 30 is arranged upstream of the foil 
30 wrapping device W such that the foil 25 is wrapped around the compressed 
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mineral wool product. This involves the advantage that the foil stack men- 
tioned above with reference to fig. 2c is avoided. 

Fig. 4 shows an alternative apparatus where wrapping means W are oper- 
5 able to wrap the foil 25 around the mineral wool product 1 during the me- 
chanical compression. Again, sealing means 17, 18 are operable to seal the 
foil 25 hermetically around the compressed mineral wool product after the 
wrapping, and evacuating means 40 at evacuation station E is operable to 
evacuate the mineral wool product enclosed by the seated foil. 

10 

The mechanical compression means 30 shown in fig. 4 includes first and 
second opposed conveyors 9\ 9" for conveying the stacked mineral wool 
product along a given path, and the conveyors 9', 9" define a passage of de- 
creasing width providing the dimensional reduction of the mineral wool prod- 
1 5 uct as it is being advanced. The wrapping means W includes a supply 15 of 
the foil 25 and receiving means for receiving an end of the web of the foil 25, 
and the web of the foil 25 extends between the supply 15 and the receiving 
means across the path of the mineral wool product to receive the mineral 
wool product. 

20 

Example: 

A 600 mm stack comprising six 100 mm rock wool boards having upper sur- 
face dimensions of 600 mm x 920 mm (surface area = 0,552 m 2 ) and a den- 
sity of 30-32 kg/m 3 was compressed using a force of 500 kg evenly applied 

25 on the upper surface thereof to obtain a 50 % reduction of the height, i.e. a 
height of 300 mm. The pressure applied on the surface of the stack was cal- 
culated as P = 500/0.552 = 906 kg/m 2 = 89 mbar. Evacuation means was 
then connected to this package and the pressure within the package required 
to balance this pressure P and, hence, maintain the 50% dimensional reduc- 

30 tion, was set to 89 mbar below atmospheric pressure, an air-tight foil her- 
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metically enclosing the stack. The package resulting from this process had a 
smooth surface and the 50 % dimensional reduction was maintained. 
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Claims 

1 . A method of making a package (5) comprising a mineral wool product (1 ) 
substantially air-tightly enclosed by a foil (25), characterised by the steps of 

5 

bringing about a dimensional reduction of said mineral wool product (1) by 
mechanically compressing said mineral wool product (1) in a first direction 
using mechanical compression means (30) and 

10 evacuating said dimensionally reduced mineral wool product (1) enclosed by 
said foil (25). 

2. A method according to the preceding claim, said evacuation of said di- 
mensionally reduced mineral wool product (1) enclosed by said foil (25) being 

15 selected to maintain, or essentially maintain, said dimensional reduction. 

3. A method according to any of the preceding claims wherein said mineral 
wool product (1) is enclosed by said foil (25) after said mechanical compres- 
sion, said dimensionally reduced mineral wool product (1) enclosed by said 

20 foil (25) being then evacuated. 

4. A method according to any of claims 1 or 2, wherein said mineral wool 
product (1) is enclosed by said foil (25) before said mechanical compression, 
said dimensionally reduced mineral wool product (1) enclosed by said foil 

25 (25) being then evacuated. 

5. A method according to any of claims 1 or 2, wherein said mineral wool 
product (1) is enclosed by said foil (25) during said mechanical compression, 
said dimensionally reduced mineral wool product (1) enclosed by said foil 

30 (25) being then evacuated. 
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6. A method according to any of the preceding claims wherein said evacua- 
tion is performed while essentially maintaining said dimensional reduction. 

7. A method according to the preceding claim wherein the mechanical com- 
5 pression provided by said compression means (30) is released while per- 
forming said evacuation. 

8. A method according to any of the preceding claims, said mineral wool 
product (1) having substantially parallel opposed surfaces (1') defining before 

1 0 said compression a dimension (T) of said mineral wool product (1 ), said me- 
chanical compression means (30) applying a uniform or essentially uniform 
pressure against said opposed surfaces 

9. A method according to the preceding claim wherein the pressure within 
15 said package (5) comprising said mineral wool product (1) enclosed by said 

foil (25) is balanced with the pressure on said surfaces (1') required to obtain 
said dimensional reduction (T-t). 

10. A method according to the preceding claim wherein said mechanical 
20 compression means (30) includes a flat surface (30 1 ) press applied flatly 

against at least one of said opposed surfaces (1') and displaced to provide 
said dimensional reduction (T-t). 

1 1 . A method according to any of the preceding claims, the dimensional re- 
25 duction being at most 70%, preferably no more than 60%. 

12. An apparatus (A) for making a package (5) comprising a mineral wool 
product (1) substantially air-tightly enclosed by a foil (25), characterised by 
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mechanical compression means (30) adapted for receiving said mineral wool 
product (1 ) and for compressing said mineral wool product (1) in a first direc- 
tion to bring about a dimensional reduction thereof, 

wrapping means (W) for enclosing said mineral wool product (1) with a web 
of a substantially air-tight foil (25), 

evacuating means (40) for evacuating said mineral wool product enclosed by 
said foil. 

13. An apparatus according to the preceding claim, said wrapping means (W) 
being operable to wrap said foil (25) around said mineral wool product (1) 
before activation of said mechanical compression means (30) to bring about 
said dimensional reduction, said wrapping means (W) comprising sealing 
means (17, 18) operable to seal said foil (25) after said wrapping, said 
evacuating means (40) being operable to evacuate said mineral wool product 
(1) enclosed by said sealed foil (25). 

14. An apparatus according to the preceding claim, including conveyor 
means (8, 9, 12", 14) for conveying said mineral wool product (1) along a 
path, said wrapping means (W) including a supply (15) of said web and re- 
ceiving means (20) for receiving an end of said web, said web being extend- 
able between said supply (25) and said receiving means (20) across said 
path to receive said mineral wool product (1) in a receiving area (R), said 
compression means (30) being arranged downstream of said receiving area 
(R). 

15. An apparatus according to claim 12, said wrapping means (W) being op- 
erable to wrap said web around said mineral wool product (1 ) after activation 
of said mechanical compression means (30) to bring about said dimensional 
reduction, said wrapping means (W) comprising sealing means (17, 18) op- 
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erable to seal said foil (25) after said wrapping, said evacuating means (40) 
being operable to evacuate said mineral wool product (1) enclosed by said 
sealed foil (25). 

16. An apparatus according to the preceding claim, including conveyor 
means for conveying said mineral wool product (1) along a path, said wrap- 
ping means (W) including a supply (15) of said web and receiving means (20) 
for receiving an end of said web, said web being extendable between said 
supply (15) and said receiving means (20) across said path to receive said 
mineral wool product (1) in a receiving area (R), said compression means 
(30) being arranged upstream of said receiving area (R). 

17. An apparatus according to any the preceding claims 12-16, said evacua- 
tion means (40) including surfaces (12', 12") for maintaining said dimensional 
reduction during said evacuation. 

18. An apparatus according to any of the preceding claims 12-17, said com- 
pression means including a flat surface (30*) displaceable press (30). 

19. An apparatus according to claim 12, said wrapping means (W) being op- 
erable to wrap said web around said mineral wool product (1) during activa- 
tion of said mechanical compression means (30) to bring about said dimen- 
sional reduction, said wrapping means (W) comprising sealing means (17, 
18) operable to seal said foil (25) after said wrapping, said evacuating means 
(40) being operable to evacuate said mineral wool product (1) enclosed by 
said sealed foil (25). 

20. An apparatus according to the preceding claim, said mechanical com- 
pression means (30) including first and second opposed conveyor means (9', 
9") for conveying said mineral wool product (1) along a path and defining 
there between a passage of decreasing width for obtaining said dimensional 
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reduction, said wrapping means (W) including a supply (15) of said web and 
receiving means (20) for receiving an end of said web, said web being ex- 
tendable between said supply (15) and said receiving means across said 
path to receive said mineral wool product (1) in a receiving area, said com- 
5 pression means (30) being arranged downstream of said receiving area. 

21 . A package (5) comprising a stack of mineral wool boards substantially 
air-tightly enclosed by a foil (25), said stack having been dimensionally re- 
duced by mechanical compression, said package having then been evacu- 
10 ated with said foil (25) essentially maintaining said evacuated state, the natu- 
ral tendency of the stack to reassume its original dimension being balanced 
by the sub-atmospheric pressure within said package (5). 
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Abstract 

A method of making a package (5) comprising a mineral wool product (1) 
substantially air-tightly enclosed by a foil (25), characterised by bringing 
about a dimensional reduction of said mineral wool product (1 ) by mechani- 
cally compressing said mineral wool product (1) in a first direction using me- 
chanical compression means (30) and evacuating said dimensionally re- 
duced mineral wool product (1) enclosed by said foil (25). 
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